Software Development

* LAPS Workshop Oct 25-27, 2010

* More info (including Forum) at:
http://laps.noaa.gov
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LAPS Radar Ingest
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LAPS CLOUD ANALYSIS
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Microphysics, Vertical Motion and Hot-Start
(deriv.exe + accum.exe)
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Ba I ance Pac ka ge User-defined weights O
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(observations), B (background) are defined from
known error characteristics of the first stage
analysis and background model, respectively.
Ideally B represents the actual error statistics fror
the background model. Weight 1 adjusts the
magnitude of the residual Eularian time tendencie:
pre-balanced increment of u and v relative to the other constraints and
provides a balance among the mass and
momentum fields. The term 4 is a Lagrange
multiplier that becomes another unknown. 7. will

Eqgn 1

solution increment

ensure that continuity is satisfied to the limits of

computational accuracy. utilize background ( ) fields so the non-linear
terms become quasi-linearized with known
estimates from the previous analysis step.

The Eulerian time tendencies u, and v; given Subscripts x, y, and p refer to horizontal (x,y) and

below in Eqn. 2a and b, vertical (p) derivatives.

i, = —(uyid, + i, +v,0, +9u, +,0, +Ou,)-d, + fo-D@) D402

b, ==(uy +a, +vp +, +0,0 +dv, )- - fi-DE) Eqn2b
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Future Cloud Analysis Development

Higher Resolution Time/Space

* Develop forward models for all data sources being used to more
fully implement a variational approach

* Incorporate methodologies into STMAS & GSI

* Consider new data sources (e.g. airborne radar)

* Improve rain gauge / radar / model first guess blending for QPE

OAR/ESRL/GSD/Forecast Applications Branch



Web Products

 NCL/NCAR graphics based
* Pre-Generated NCAR graphics

— “Sched.pl —f” runs followup_ncarg.sh to generate GIF images
* “On-the-fly” page

— “nph-laps.cgi” script (etc/www) directory

— Can be run on a web server

— Publication quality imagery

— Horizontal, vertical cross sections, soundings

— Verify/overlay model forecasts with analyses and observations

— Difference plots (e.g. analysis vs. first guess)

— Animations (animated GIF / Java)

— Montages (e.g. ensemble display through time)

1‘% OAR/ESRL/GSD/Forecast Applications Branch
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e 0o ESL/LAPS Data Display (On-the-fly) =

(L) [ http://laps.noaa.gov/request/nph-laps.cgi

|| FSL/LAPS Data @ | || lcc_key.jpg UPEG Ima. () Remote Sensing | Fre..
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time = gmeta file | parms file

Sfc Temperature (F)

writing frames_orig to selected.in = 1 | default_frames read in is 1

Valid Time: Domain: Source(s): Field(s): Level(s): Zoom/Az: {Load ) (Clear
[10279hhmm] DEN_LG_LP 0 bkgnd * HT o |90 1
o brad_hires_radar analysis TEMP 975 3 R

M) brad_radar balanced \ SFCT 1000 X-coord : Density:

caps wrf-wsmé || DEWPOINT 1025 0.5 [ 1.0 ':3

caps_stmas DIFF RH 1050 & % =
Initial Time: cloudsat diff SH w75 O Yecoord:  Thick/Size:
) © i| |MEAN o MR i 1100 X 0.5
(blank=latest) o2 v| |mean v| |wIND_sPD v |sfejad v ImageSize: # Frames / Delay:

700 | print "selected one is 1 ";

FAB Home | LAPS | Realtime LAPS Products | Forecasts | Java Loop (N1W) | Log Info: Input - Output
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“‘On-the-fly” Page Montage
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Good Afternoon Steve Albers,

Forecast Applieations Branc-h DiSCUSSion Forum s messsan e e mesees

Local Analysis and Prediction System

ﬂ LAPS General Discussion
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Analysis software plans

* Portability
— Intel/ifort
— GFORTRAN
— Mac (Linux)
e Parallelization
— MPI works with Traditional LAPS wind analysis
— STMAS minimization routine is next
— GPU technology
e Optimize & Vectorize serial code

e Sub-Kilometer resolution
— Hi-res Terrain / Land Use (incorporated in balancing constraints)
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Thanks!

* More info at:
http://laps.noaa.gov

 Questions / Comments?
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